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NAWQA – National 
Water Quality 
Assessment Program

� STATUS – characterize water � STATUS – characterize water 
quality nationally

� TRENDS – describe trends, or 
lack of trends

� UNDERSTANDING – identify 
and explain major factors 
controlling water quality



Paleolimnology
If it’s persistent and sticks to 

sediment …
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… we can see trends in 
sediment cores



Chemistry of PAHsChemistry of PAHs
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PAHs are PAHs are 
increasing in increasing in increasing in increasing in 
urban lakesurban lakes



Upward trends in PAHs

Van Metre and Mahler, 2005, Environmental Sci. & Tech.

Increasing concentrations
No trend
Decreasing concentrations



City of Austin monitors 
stream-bed sediment
City of Austin monitors 
stream-bed sediment

�Extremely high 
(>1,500 
mg/kg) PAHs in 
some small some small 
drainages

�Compare to 
Probable Effect 
Concentration 
(PEC) of 23 
mg/kg



What are sources of PAHs?



Sources of PAH: concentrations (mg/kg)

• Tire wear particles
– 175 (av of 3 studies)

• Road dust
– 59

• Brake lining particles
– 9

• Fresh motor oil
– 7

• Used motor oil
– 726

• Diesel engine particles
– 17.5

– 9
• Air particles, major 

roadway
– 104

• Fresh asphalt
– 2

• Weathered asphalt
– 9

– 17.5
• Gasoline engine particles

– 35
• Coal-tar-based pavement 

sealcoat (average of 4 
products)
– 92,000



Coal-tar 
sealcoat
Coal-tar 
sealcoat

==

Used motor oilUsed motor oil

==



Clearing up the Confusion

• Coal-tar-based pavement sealer is made from 
high temperature coal-tar pitch.

• High temperature coal-tar pitch goes by many 
different names: Road Tar Emulsion Base, Road 
Tar, Refined Tar, RT-12 Emulsion Tar, Coal Tar Tar, Refined Tar, RT-12 Emulsion Tar, Coal Tar 
Pitch, Pavement Sealer Base and RT-12.



CAS # 65996-93-2 = coal-tar pitch









Coal-tar pitch (by any name) is classified as 
a known human carcinogen

International 
Agency for 
Research 
on Cancer, 
Report on 
CarcinogensCarcinogens
11th Edition



What is the difference between crude 
coal tar and “refined” coal tar?

• The fractional distillation of crude coal 
tar yields light oil, middle oil, heavy oil, and 
anthracene oil; the residue is called 
pitch. pitch. 

• On further distillation a large number of 
substances are obtained, about 200 of 
which have been isolated. They are used 
as dyes and in medicines. 
[Hutchinson Encyclopaedia]



The facts on benzo[a]pyrene and 
other B2 (carcinogenic) PAHs

• Coal-tar sealcoat products 
contain about 0.5% BaP 
(average of four products)(average of four products)

• One of 7 PAHs classified as 
probable human 
carcinogens (“B2 PAH”)

benzo[a]pyrene

benzo[a]pyrene, benz[a]anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene, 
chrysene, dibenzo[a,h]anthracene, and indeno[1,2,3-cd]pyrene



�Sample runoff from 13 
parking lots

�Analyzed particles and 
water for PAHs

USGS - COA 
Joint Study
USGS - COA 
Joint Study



15,000

3,500

620
Black River, OH

1,100

PAHs in Parking Lot Runoff ParticlesPAHs in Parking Lot Runoff Particles

Reilly Site, MN
3,000 max

54

620 1,100

Superfund Sites

Applied 
over coal-
tar-
sealcoated 
pavement



15,000

3,500

620
Used Oil 

730 mg/kg

PAHs in Parking Lot Runoff ParticlesPAHs in Parking Lot Runoff Particles

54

620 730 mg/kg

Tires
80-200 mg/kg

Asphalt
2-10 mg/kg

Other urban 
sources
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23 ground-floor apartments



Ancillary Information Gathered

• Smoking
• Incense/candles
• Fireplace use
• Type of stove/heat

including

• Type of stove/heat
• Shoe wear in house
• Indoor/outdoor pets
• Distance to major 

roadway
• Intensity of urbanization



5.15.1 129129

Median total PAH [µµµµg/g]

n=12 n=11

Out-CT = 530 x Out-NCT
In-CT = 25 x In-NCT

9.09.0 4,7604,760



How do pavement dust samples compare?

• 15
• 49
• 11
• 4
• 6
• 42

• 2,300
• 10,300
• 5,070
• 2,010
• 591
• 387

AsphaltAsphalt--
based based 
sealcoatsealcoat

No coal-tar sealcoat (NCT) Coal-tar sealcoat (CT)

• 42
• 8
• 2
• 3
• 17
• 10
• 1

• 387
• 405
• 11,300
• 4,760
• 8,900
• 6,960

MEDIAN = 9 µµµµg/g MEDIAN = 4,760 µµµµg/g

sealcoatsealcoat





Increasing trends in PAHs

Van Metre and Mahler, 2005, Environmental Sci. & Tech.



“Contribution of PAHs from Coal-Tar Pavement 
Sealcoat and Other Sources to 40 U.S. Lakes”

(Submitted to Science of the Total Environment) 

• Start with source profiles 
and receptor profiles

• CMB combines sources 
to best match the Example 
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• Results are the 
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Sources Considered
• Coal combustion

– Power plant emissions
– Residential heating
– Coke oven

• Vehicle related
– Diesel vehicle emissions
– Gasoline vehicle emissions
– Traffic tunnel air
– Used motor oil– Used motor oil
– Tire particles
– Asphalt

• Fuel-oil combustion
• Wood burning

– Pine-wood soot particles

• Coal-tar-sealcoat related
– NIST coal tar standard
– Sealcoat products
– Sealcoat scrapings
– Sealcoat dust (average, 6 cities)
– Sealcoat dust, Austin



PAH Source Apportionment to 40 U.S. Lakes

Mass PAH 
contribution from 
coal-tar-based 
sealcoat



PAH Trends in New Urban Lakes



All urban is not equal

Tanasbrook Pond
844 people/km

ΣΣΣΣPAH 1.34 mg/kg

Palmer Lake
939 people/km

ΣΣΣΣPAH 34.1 mg/kg

Decker Lake
2,090 people/km

ΣΣΣΣPAH 0.76 mg/kg

Lake Anne
2,095 people/km

ΣΣΣΣPAH 17.0 mg/kg



PAHs are increasing in urban lakes nationally

Coal-tar-based sealcoat has exceptionally 
high PAH concentrations, particles are mobile, 
and use is extensive

PAHs in house dust are elevated where coal-
tar-based sealcoat is usedtar-based sealcoat is used

Coal-tar-based sealcoat is the largest 
contributor of PAHs to urban lakes


